Glioma cells deficient in urokinase plaminogen activator receptor expression are susceptible to tumor necrosis factor-alpha-related apoptosis-inducing ligand-induced apoptosis.
The urokinase plasminogen activation system comprises the ligand urokinase plasminogen activator and the receptor urokinase plasminogen activator receptor (uPAR), which play an important role in the activation of matrix-degrading enzymes that enhance the invasion of cancer cells. Earlier studies have indicated that SNB19 glioblastoma cells expressing antisense uPAR constructs lose their invasive properties when injected in vivo. Additional observations indicated that injected antisense uPAR:SNB19 cells were being lost through apoptotic elimination. SNB19, Vector, and SNB19:asuPAR were analyzed to determine cytotoxicity of tumor necrosis factor-alpha-related apoptosis-inducing ligand (TRAIL), receptor expression, and underlying signaling pathways using flow cytometry, immunohistochemistry, RNase protection assay, and c-Jun-NH(2)-terminal kinase activity. This study elucidated the susceptibility of antisense uPAR:SNB19 cells to TRAIL under certain experimental conditions in vitro. These uPAR-deficient transfected cells had higher levels of the TRAIL receptors DR4 and DR5 than did the control and vector population as detected by flow cytometry. An RNase protection assay confirmed the elevation of DR4 and DR5 mRNA in the antisense uPAR cells. These findings provide preliminary evidence of a link between TRAIL-induced apoptosis and cell cycle progression in antisense uPAR:SNB 19 cells.